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Introduction

This report describes the results of a hydrologic resource assessment for the proposed Beaver Creek
project. The project is located on the Cumberland Ranger District of the Daniel Boone National Forest.
The Forest Service proposes to improve the health and vigor of forested communities and enhance
terrestrial wildlife habitats.

The purpose of this assessment was to determine what effects the proposed project would have on
hydrologic resources. Erosion and the impacts to water quality from stream sedimentation and
herbicide use will be addressed.

Affected Environment

Streams and Water Quality - This project area has a high number of medium sized intermittent and
perennial streams. The headwater streams have narrow valleys and moderately high gradients. The
larger lower streams have much wider valleys. Drainage patterns are dendritic and dissection is
moderately high throughout the area. The larger streams in the Beaver Creek, Buck Creek, and Myers
Fork waterhseds (Figure 1) are all tributaries to Cave Run Lake. The streams that have been assessed
by the Kentucky Division of Water are meeting their designated uses for water quality and aquatic
biota, with the exception of Beaver Creek that has fecal coliform issues from private land above the
Forest Service. To help understand water quality, aquatic insects were monitored in all three
watersheds between 1999 and 2014 by the DBNF and the Division of Water. Most of the sites were
classified as fair. This is probably lower than might be expected on Forest Service lands. However, it
is most likely due to outside forces like historic channel straightening and yearly flucuations in lake
levels.

The lower portions of Cave Run Lake provide drinking water for much of the area. The Cave Run
“Source Water Protection” area (zone 1 & 2) is approximately 7 miles downstream of the proposed
project.

Environmental Consequences

Method of Analysis

For this project stream sedimentation will be addressed and used to evaluate the difference between
alternatives. Soil erosion is the detachment and transport of individual soil particles by wind, water and
gravity. Erosion not only reduces soil productivity, soil particles reaching streams as sediment,
potentially lower the productivity of aquatic ecosystems. This, in turn, adversely affects various
consumptive and non-consumptive uses. Sediment is the state’s second leading cause of stream
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impairment, according to Kentucky’s 2002 Clean Water Act 305b Report to Congress. In addition to
stream sedimentation the potential for herbicide movement will also be discussed.

A brief account of the process, baseline conditions, current conditions, future conditions, and the
effects of each alternative follows. A full set of results can be found in the process record for this
Environmental Assessment.

Upland erosion and stream sediment values were determined by following the DBNF Aquatic
Cumulative Effects Model (Walker, 2007). The model uses the Water Erosion Prediction Project
(WEPP) developed Elliott (2000). It was also based on erosion research by Dissmeyer and Stump
(1978) and sediment delivery research by Roehl (1962). The results are expressed in tons per year and
the percentage above baseline and current conditions will be discussed. Baseline conditions are
calculated by removing all sedimentation attributed to present human influences in the analyzed
watersheds. Finally the results are compared to values that were estimated in the Forest Plan Final
Environmental Impact Statement (2004). Since the accuracy of the WEPP model, as stated by Elliott
(2000), is at best plus or minus 50 percent of the true value the results should be used only for a
comparison between alternatives.

The spatial bounds for the effects analysis include three previously mentioned watersheds (Beaver
Creek, Buck Creek, and Myers Fork). The three watersheds vary in size from 11,776 to 17,761 (Figure
1). These watersheds were used for analysis since they are the furthest downstream extent where
impacts could be detected.

Research and local experience has shown that effects of similar actions are identifiable for up to 3
years (Miller, Beasley, and Lawson, 1985). The timeframe of the erosion model is bound by activities
that occur three years prior and one year following the implementation of this proposed project. This
captures the effects of other management activities that may still affect the project area. Proposed
actions are constrained to a single year (i.e., constructing the entire project in a single year). This will
express the maximum possible effect that could occur. Past activities that have a lasting effect (such as
roads and changes in land use) are captured by modeling the sediment increase from an undisturbed
condition.
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Figure 1: Watershed Map

Direct/Indirect Effects

Stream sedimentation and impacts from herbicide will be addressed and used to evaluate the difference
between alternatives.

Proposed Action

Stream Sedimentation - Changes in stream sedimentation in the watersheds that contain treatment
units from this alternative are shown in Table 1. The Proposed Action would produce between 13 and
79 tons/year of stream sedimentation in these watersheds. This represents a less than a 1.2 percent
increase over current conditions. This increase in stream sedimentation can be attributed mainly to skid
trails, landings, and temporary haul roads within the commercial harvest areas. This sedimentation
would be greatest immediately after ground disturbing activities and will return to pre-harvest levels in
3 years.

There are several reasons why it is unlikely that changes in stream sedimentation of this magnitude
will influence water quality in these drainages. As previously stated, for modeling purposes, the
proposed actions were constrained to a single year to display the maximum possible effects that could
occur. It is much more likely that activities will occur over a several year period which would reduce
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the total amount of sediment in the stream at any given time. Stream sedimentation will also be spread
through time and space. Sediment will only reach the stream during rain events and there are
approximately 25 of these events per year. In addition the proposed activities are spread throughout the
watersheds. As a result the sediment reaching Beaver Creek, Meyers Fork, and Buck Creek are
staggered through time and space. Due to all of these reasons it will be very difficult to measure or
detect the change in sedimentation at any given point in the receiving streams. With surface water not
being affected it is also unlikely that the connected groundwater resources will be affected.

Herbicide — Several studies have addressed the environmental fate of triclopyr in soil and water
(USFS, 1996 and Ganapathy, 1997). Both of these studies showed that triclopyr binds to organic
matter in the soil and is held near the surface where it degrades more easily than in the soil. Long-term
forest and pasture studies found very little indication the triclopyr will leach substantially either
horizontally or vertically in loamy soils (SERA, Inc., 1996c¢). Triclopyr breaks down relatively quickly
and has a half-life in soil of 1.1 to 90 days, and 1 to 10 days in water (NPIC, 2002). Ganapathy (1997)
concluded that “with the use of buffer zones around streams and ephemeral drainage routes, forestry
applications of triclopyr could be made without harm to nearby streams”. The USFS (1996) stated that
“triclopyr contamination of groundwater has not been reported.

Similar results have been found with imazapyr. Imazapyr is soil active and it is not soil mobile and is
quickly broken down by soil microbes (Durkin, 2011). This is particularly true in soils with a pH less
than 5, which is typical in many places in the project area. Since imazapyr will be applied to the cut
surfaces of tree stumps and not directly on the ground, this will minimize the exposure to soil and
therefore it is less likely to move to non-target areas like streams

Given the standards in the DBNF Forest Plan (pages 2-24 through 2-26) and the information outlined
in the Herbicide Risk Assessment; there will not be any adverse effects from herbicides on the streams
or water quality in these watersheds. In particular standard DB-VEG _19 prohibits the use of herbicides
within in 30 feet on any waterbodies. In addition, only a small percent of any of the watersheds will be
treated with herbicide. With the use of any herbicide there is however a very low risk of a spill or mis-
application.

Downstream drinking water quality in the Cave Run Lake would also remain unchanged.

Alternative A — Modified Proposed Action

The direct and indirect stream sedimentation effects of this alternative would be the same as the
Proposed Action. The effects from herbicide use will be eliminated.

Alternative B — Minimal Road Alternative

This alternative eliminates the construction of all system and temporary roads and uses the swing-
landing method to remove the commercial material from the site. Landing sites to load logs for
transport will be constructed at the end of system roads and will be approximately half the size of the
landings proposed in the other alternatives. By reducing road construction and decreasing the size of
landings the amount of erosion and stream sedimentation will be reduce. As seen in Table 1 the
sedimentation from this alternative would be less than the Proposed and Modified Proposed Actions.
The 6 to 28 tons per year that is predicted to be produced are unlikely to influence water quality in
these drainages. Groundwater and drinking water would not be affected from sediment or herbicides
with this alternative.
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Alternative C — No Action

The No Action Alternative would not change the existing upland erosion or stream sedimentation
(Table 1) in any of the watersheds. However it should be noted that the largest single contributor to
stream sedimentation is “Past and Present” land use. Most of this can be attributed to the road system,
pasture, and urbanization.

The local groundwater systems would not be affected. Downstream drinking water quality in the Cave
Run Lake would also remain unchanged.
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Table 1: Direct / Indirect Stream Sedimentation

Watershed | Watershed | Baseline | Past and Proposed Project (t/yr) Percent Increase over Present
Number Name Erosion | Present Conditions
(t/yr) above 2 G 2 o
Baseline(t/yr) S 3 . 5 3 .
2 o= | T = 2 o= | T =
g3 | o< |8 |< g8 |e< |8 |<
< o = QC:) put < o = § =z
2 | 8< |5 |8 2 88 s |8
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r |5 |32 |2 a |5 |32 |2
051001010701 | Beaver 293 10,399 13 13 6 0 <10 |<10 |<10 |O
Creek
051001010702 | Meyers 259 11,650 65 65 21 0 <10 |<10 |<10 |O
Fork
051001010703 | Buck 232 6,602 79 79 28 0 1.2 1.2 <10 |0
Creek
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Table 2: Cumulative Stream Sedimentation

Watershed Watershed | Past Future | Cumulative Percent Increase Cumulative Percent Increase
Number Name and (t/yr) over Present Conditions over Baseline Conditions (No
Present human influence)
above
Baseline
(tyr)
32 — 2 —_
s | g © c | & ©
— o — o} ot . — o = © =
g |e< |8 | g |g< |8 |
< &= |8 = < |a= | & =
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051001010701 | Beaver 10,399 136 1.43 1.43 1.37 1.31 3,601 | 3,601 | 3,599 | 3,597
Creek
051001010702 | Meyers 11,650 86 1.30 1.30 0.92 0.74 4564 | 4564 | 4,547 | 4,539
Fork
051001010703 | Buck 6,602 13 1.39 1.39 0.62 0.19 2,890 | 2,890 | 2,868 | 2856
Creek
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Cumulative Effects

The spatial temporal boundaries for analyzing the cumulative effects are discussed under the “Method
of Analysis” section.

Proposed Action

As shown in Table 2, a majority of the sediment increases in these watersheds are due to past activities.
More specifically, the largest increases in stream sedimentation are from existing “Past and Present”
landuse changes that have occurred over the last 200 years. A majority of these changes have been the
conversion of land from forest to either roads, low density urban, or pasture use. Future sources of
stream sedimentation might include minor stream sediment increases from trail maintenance,
maintaining wildlife openings, pond development, stream channel changes, and timber cutting on
Forest Service and private lands. Several of these projects where used when running the cumulative
effects model but others are still too speculative to make accurate sediment predictions and are subject
to future independent decisions.

In the affected watersheds the cumulative percent stream sediment increases over current conditions
are estimated to be less than two percent. These changes are often offset by other restoration projects in
the watersheds (i.e., road and OHYV trail closures). The cumulative percent increase of all activities
(past, present, and foreseeable future actions) over baseline conditions is between 2,890 and 3,601
percent. As previously mentioned, baseline conditions are calculated by removing all sedimentation
attributed to present human influences. There is no measurable change to the Watershed Condition
Rank or the Species Sediment Load index listed in the Forest Plan (USDA Forest Service, 2004, FEIS,
page 3-20) from this alternative.

There may be herbicide spraying on private land to control vegetation along roads and power lines.
However, since this alternative’s direct or indirect changes to water quality from herbicide runoff are
very limited, the additional cumulative effects would be small in magnitude.

The Cave Run “Source Water Protection” area (zone 1 & 2) is approximately 7 miles downstream of
the proposed project. Any cumulative effects that occur will be small in magnitude and will not affect
this prescription area.

Alternative A — Modified Proposed Action

The cumulative stream sedimentation effects of this alternative would be the same as the Proposed
Action (Table 2).

The cumulative effects of herbicide use on water quality will be less than the Proposed Action. This is
due to the elimination of herbicide use on Forest Service lands.

Alternative B — Minimal Road Alternative

With the reduced direct and indirect stream sedimentation the amount of cumulative effects are slight
lower that in Proposed and Modified Proposed Actions (Table 2). The percent reduction between this
alternative and others is small in magnitude due to a majority of stream sedimentation coming from
“Past and Present” activities.

10
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The cumulative effects of herbicide use on water quality will be less than the Proposed Action. This is
due to the elimination of herbicide use on Forest Service lands.

Alternative C — No Action

Since there are no direct or indirect changes to the existing condition from this alternative, there would
be no additional cumulative effects. Under current conditions, the stream sedimentation levels are
within thresholds estimated by the Forest Plan (FEIS pp 3-20 & 3-21) and are in the average or below
average range. The biological data shows that regardless of the sediment modeling the aquatic
communities are in fair condition. As mentioned above, most sedimentation is a result of human
activities on private lands or past activities.

Determinations (if any) / Compliance with Other Laws

This work complies with Kentucky water quality regulations (401 KAR) and the Clean Water Act.

Consistency with Forest Plan

Based on the analysis, the Beaver Creek Vegetation Management project is consistent with Forest Plan
direction for hydrologic resources.

Summary for Hydrologic Resources

Based on field work, water quality modeling, and best available science there would be no adverse
effects to any of the hydrologic resources as a result of this undertaking if the provided
recommendations are followed. The Beaver Creek Vegetation Management project is consistent with
Forest Plan direction for hydrologic resources, meets or exceeds Kentucky water quality regulations
(401 KAR), and complies with the Clean Water Act. Downstream drinking water will not be affected.
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